A highly specific and simple radioimmunoassay for cyclic AMP with a sensitivity of 0.04 picomoles/tube has been developed according to the method of Steiner et al., using 125I-succinyl cyclic AMP tyrosine methyl ester as a tracer. The tracer with higher immunoactivities could be simply and constantly prepared by an enzymatic iodination procedure utilizing lactoperoxidase, radioactive iodide and hydrogen peroxide generated by glucose-glucose oxidase system, rather than by chloramine-T procedure.
Since it was recognized that cyclic AMP functions as the second messenger in mediating stimuli of many hormones, it became of great importance to determine cyclic AMP levels in various endocrine tissues.
However, cyclic AMP levels in most mammalian tissues are in the order of 10-7 M (Robison et al., 1971) and structually similar, naturally occurring nucleotides are present in about ten thousand times the concentration of cyclic AMP. Therefore most analytical methods required tedious chromatographic procedures to purify cyclic AMP from other interfering substances (Rall and Sutherland, 1958 ; Kakiuchi and Rall, 1968 ; Kaneko and Field, 1969) .
Recently Steiner et al. (1969 Steiner et al. ( , 1972 a) developed a highly specific and sensitive radioimmunoassay system for cyclic AMP using 125I-succinyl cyclic AMP tyrosine methyl ester (125I-SCAMPTME) as a tracer. This assay method could eliminate the need for prior chromatographic separation of cyclic AMP from other nucleotides. In this paper, we report the modified radioiodination. method of 2"-O-succinyl cyclic AMP tyrosine methyl ester (SCAMPTME). It was found that the tracer with higher immunoactivities could be simply and constantly obtained by the lactoperoxidase method rather than by the chloramine-T method.
Materials and Methods
Adenosine 3',5'-monophosphate (cyclic AMP), dibutyryl cyclic AMP (dbc AMP), and guanosine 3', 5'-monophosphate (cyclic GMP) were purchased from Daiichi Pure Chemicals Co., Tokyo ; adenosine 5'-monophosphate (AMP), adenosine 5'-diphosphate (ADP) and adenosine 5'-triphosphate (ATP) from Seikagaku-Kogyo, Tokyo. Chloramine-T and sodium metabisulfite were purchased from Wako Pure Chemical Industries, Osaka.
Lactoperoxidase was obtained from Calbiochem (U.S.A.), glucose oxidase from Miles (U.S.A.), and carrier free Na125I from Amersham (England). A) Preparation of 125I-SCAMPTME SCAMPTME was synthesized according to Steiner et al. (1972a III were not composed of 125I-SCAMPTME. It should be pointed out that the tracer obtained by the lactoperoxidase method obviously showed higher immunoactivity than that obtained by the chloramine-T method (Fig. 2) .
In an attempt to determine the appropriate reaction time in the present lactoperoxidase method, the reaction was allowed to proceed for 1, 15 and 30min. As shown in Fig. 3 , similar elution patterns were obtained and the fractions with high immunoactivities were always observed prior to the appearance of the peak III. D) Cyclic-AMP levels in various tissues of the rat Cyclic-AMP levels in various tissues of the rat were shown in Table 1 . In addition, a typical standard curve was shown in Fig. 6 . The sensitivity of the assay was 0.04 picomoles/tube and the useful range was between 0.04-10 picomoles.
The intra-and interassay varience was 9.6% and 13.2% (n= 6), respectively. A, B, C), the immunoactive tracer was eluted between 20-40 ml, while the tracer which lost its immunoactivities during storage, was eluted between 35-65 ml. Therefore the peak III prominently observed in the case of chloramine-T (Fig. 2) seemed to consist partly of some degraded products of 125I-SCAMPTME. Cyclic-AMP levels in various tissues of the rat determined by the present method were in good accordance with previous 1974). They were also in the same range reported by others using enzymatic techniques (Aurbach et al., 1968) and doubleisotope dilution method (Pauk et al., 1967) .
Generally the radioimmunoassay possesses significant advantages over other assay methods by virtue of its simplicity, sensitivity and high specificity.
This was actually confirmed in case of cyclic AMP. At present, we are developing a radioimmunoassay for cyclic GMP according to the method described in this paper.
